Abstract. The need for feeding supplements to lambs on pasture was studied in 1977-1979 in northern Lapland at 69°40' N and 27°05' E, where the pasture period lasts from mid June to mid September. Lambs fed on pasture alone were compared with animals whose diet was supplemented with a barley-oats meal mixture
Introduction
In the most important sheep husbandry countries, the feeding of sheep is based on large pasture areas, and the sheep are left out on pasture nearly all the year round. In Finland the climatic conditions restrict the pasture period to 3-5 months.
Such conditions greatly decrease the economic feasibility of raising lambs on pasture, especially in Lapland, a region lying at the limit of crop cultivation. Special attention has to be paid to the productivity of the pasture, grazing techniques and supplemental feeding. The production of lamb meat on pasture feeding alone can rarely compete with that based on high-concentrate feeding. However, if the aim is to depend entirely on local resources, grazing is almost the only possibility in areas where grain production is not successful. 20. 6.-12. 9. 1977 3. 7. -14. 9. 1978 3. 7.-10. 9. 1979 Before the beginning of the experiments the lambs were divided into two groups with similar distributions by sex, parents, age and weight: a pasture group and a concentrate group. In the pasture group the animals were raised throughout the experiment on pasture grass alone. In the concentrate group they received supplemental feed. During the first part of the experiment in 1977 the feed consisted of a grain concentrate mixture (barley-oats meal mixture 1:1), offered at the average rate of 500 g/animal/day, and in the second part of the experiment large-leaved turnip (Teutoburger) was given ad libitum. In 1978 and 1979 the same barley-oats meal mixture was given as supplemental feed throughout the experiment, at the average rate of 400 g/animal/day. The concentrates were offered twice a day.
A mineral mixture was available to all the animals in the form of licking stone. It consisted mainly of NaCl, with small amounts of Mg, Mn, Zn, Cu, Co and J.
The lambs were weighed every second week.
Pastures
The pasture for the lambs was planted with a seed mixture in which timothy predominated. A basic fertilizing mixture was applied in spring, to give the rates of 90 kg P, 90 kg K and 90 kg N per hectare, and later in summer at the rate of 70 kg N.
The total pasture area ranged from 2 to 3 ha in the different years and it was divided with net or electric fences into eight blocks, four for each experimental group. Not all the blocks were used for grazing, however, the surplus grass in some blocks was cut for silage or hay.
During grazing the blocks were changed 2-3 times a month. Before the lambs were put on a new block, grass samples were taken from this block to measure the yield, chemical composition and feeding value of the pasture (ERIKSSON et al. 1972 , SYRJÄLÄ 1972 , 1975 , SYRJÄLÄ et ai. 1978 .
Results

Feeding value of the pastures
The chemical composition and nutritive value of the pasture grass was good during all the experiments (Table 1) . The crude protein content was more than 20 % and the crude fibre content less than 2 5 % of the dry matter. The dry matter content varied, however. In most samples it was about 20 %, but it sometimes decreased to about 16%, especially towards the end of August. In 1979 it was also as low as this at the beginning of July.
The in vitro digestibility of the organic matter was about 70 % at the beginning of the experiments, but had decreased to 60 % by the end of the experiments. This decrease was clearest in 1979.
The total yields from the pasture were high, over 3000 f.u./ha. In some cases this value is based on both the grass used for grazing and the grass used for silage and hay.
Live-weight gain
There were no significant differences in the growth of the lambs between the pasture and concentrate groups (P > 0.1). In 1977 the daily live-weight gain of the animals in both groups was best at the end of June; in the pasture group it averaged 286 g/animal and in the concentrate group 221 g (Fig. 1) In 1978 the lambs in the concentrate group grew a little better, especially after July, than those in the pasture group (Fig. 2) The live-weight gains of the lambs were rather small, in spite of the the fact that the pastures were fairly good throughout the experiments and the grazing density was not very high, generally 15-20 lambs/ha. In experiment made in central Finland (SORMUNEN 1979) better growth was obtained at a grazing density of 17 lambs/ha than of 25 or 33 lambs/ha.
The barley-oats mixture used in these experiments contained 1.1 f.u./kg and 86 g DCP/f.u. In the concentrate groups the lambs daily received about 0.4 f.u. and 32-40 g DCP from this mixture. These values represent about half of their energy (ALLDEN 1969) . A daily concentrate ration of 100 g diminished the intake of pasture grass by 8 % (MARTINSON 1979) . In contrast to these results in some other experiments the lambs clearly grew better if concentrate was fed as a supplement to the pasture (LARGE and SPEDDING 1964, ANTILA 1976 ). Supplemental feeding is necessary when the grazing density is high or in late summer, when the nutrient requirements of the lambs increase, and the production of pasture herbage slows down (STEEN et al. 1972 The low growth rates of the lambs can also be caused by mosquitoes and gnats, which occur in great number at a certain time in Lapland. During the worst mosquito period, the lambs are restless and keep moving all the time. In a preliminary test arranged during that period, lambs treated daily with mosquito oil or spray continued to grow normally, whereas untreated lambs stopped growing (SYRJÄJÄ 1981 c) . All the lambs were healthy during the present experiments, and no diarrhea was observed.
